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(57) Abstract: 



PURPOSE: A stacked micro ball grid array 
(BGA) is provided to mount a plurality of bare 
chips on a printed circuit board in a high 
density, by using a structure excluding a use 
of a lead wire. 
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CONSTITUTION: A mount grooved 2a) of 
which an inside is a rectangular space part is 
formed. A plurality of conductorsO 3) are 
symmetrically formed toward the inside, 
having a rectangular shape whose one side is 
open, so that an insulating film(12) is 
fabricated to form an upper pad(13a) and a 
lower pad(13b). A plane-type semiconductor 
chip to which a plurality of chip pads(11a) are 
adhered is mounted in the mount groove so 
that a plurality of solder ball settling grooves 
(14) are manufactured to form a single unit 
packaged 0) by making a side end of the 
upper pad separated from a side end of the 
chip pad. A solder balld5) is settled on an 
upper portion of the respective solder ball 
settling grooves and on a lower surface of the 
respective lower pads to stack the plurality of 
single unit packages vertically. The uppermost 
single unit package is stacked upside-down. 
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e tss oioias bin on oi ih?ixi sj »is^aoii mm S£sah. een°i ^ss omias dixioiioi nn3ixife 

2! ±H SIS PI 51011 015H?Hej UllOliJS 5|££!l 01 g 81 01 MEo\°S. EIH£2| &0PI HCHIIH ^SSHUffl 2^01 g^Sfe 
UK SII<MS SSOI X|21£|Di gJ tOl^f g^32i°01, £EB IS SB0II a40H°| B||CHS§ 2iE? i§Sfe 5g 
^SOI geslHS HI5Eg§^°l ^^^01 Xleiail. S§m2!0l e^lSICH XllSSPUn ^Elfe §XH§0| Si»£l4, B 

gigs tfiioiaa gernssj lh^chi tsa ^ssoii m&moi bshh9ixis si&shq ec-me^sa sh¥iiHHoii ten 
g ¥Sfsi^AH &mwB\x\m ™mM3\^m ?&m°$.Mi, saj&fe £in<yg aissui 32 iaii ai§si°s 

m=?ZJ\ BB8I01 HS2J ^^01 2jj||S|os S!X|<MS 2S0I XIBEHHU inOI^I ^{i£lfer 31 gJXI 8101 Ml 
OlS'S 2iE£ fei&AIS 4= 2i°CH, SES, C140H2I UHCHSJb 3#8|0I 8H421 PtttOI^ ^S81HS 6JSS401 

ifig^ fli5ss^°j s Mil 01 s&aoi sissppj saafc °ia, s^ei §b°i b^bssuiboii cng§r°i 
onea mgg m^m 4= sici. 
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E 1S 5|§§ 0WI3S dIXIOUOl HH3IXI2J ?5i UE1UI S°! AUIE. 

£ 2fe S SSOII d}g «§g CHOI HI XI Oil 01 lffl3IJ|°J UEim ae! E+SE. 

£ 3a UIXI E 3efer £ ^SOII (&g [»0|a£ bill CHI 01 M 3 1 XI 21 flISSSg UEH4I H2! BSE. 

£4bg arson we slit tnoias oixioiioi iih^ixpi- 9J±ntis;>ieoii #ehs ueild ms ess. 
10 : esmoixi 11 : biioia 

11a: SiE 12 : l^li 

12a: g*frg 12b: asjEHS&g 

13 : 13a: &¥IWE 

13b: 8h¥DHE 14 : *C-IB&3t« 

15 : *CI> 



s iss oioias bixioiioi nH3ixi s nsamoi as a°§Ai, eci ^Aiawite mc-\mm oisskx 401121 

miCMSJS 2! ±H SIS} IS Oil agJES i§t 4= Slfcr ^liS DlOiaS HI XI Oil 01 2H3IXI % KlSgJgJOII BB 3301 Cf. 
oja^og go) 331^ o A(a 35|o| nH3|X|g »l3ES|fe 3|£2| S!f2S 3H^9 ■ 31X131 CSP(CHIP SIZE PACKAGE)0ID1 

, oia a§ csp°i gg°g omias uinonoi nn3ixi:>f *igaa, he &?i hhsixib ^sm^ ?i&oi ¥^£12 

SJfe tiK SS ¥X1 2J0IE AI^UOI 2^6^ 23^1 (HISB1 S? C13l^ UUhOI^ ii SSA|3ia SI Of. 

E 12 WIOISS1 H^OII 1SS IIHEOII 2J = « ^S5H2 a £|Ed# 2! ±11 S S3 IS Oil SSShW 31JES« SEH 
U 01 a Si 2|i?5i UEIL4I EAI9 U}2h 901 , &S2J S*Oifc 014OH2J SHHE(la)^ SSaCH. S 

gjoiib gsfg §saioiH(2)3h ¥*f£ife ejExas(i)oi &s>s sisam, n unHEOaXHife bihaojoi ¥^aoi 

e!«fflS3|»(4)2| gBOO §S9 HHE(4a)0ll S3|»°S 9I£|E^ =?^mQ. 

aaiu, 401a ?ai sshsj woiaofl sua slit Dioias uixioiioi rasixife s^a eiiasis^ieoii oia 
hhsi mo\mm aiJss ^seiss £iE<ysi 201 31 uoixia ^sshxioi agoi g^afe a\. axi^g aeoi xiea 
di §j eoi*3i waaacK sg, eg s 21011 p^hsj mo\mm agEs ^saisi^ susisoi gesiss sisgg 
&21 a^soi xisiaa, guasoi g3hacn »i2S3i3t SsEic seisoi aac*. 
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S tSS #5121 iS gel) 5|ti°| gJIISS SH^SPI ?|S101 3!°SAH, B i?g°l £IEd2| Afgg UH«I 

sffe ?5i sisjsioi 4oh°i mo\um s±H£is5i&oii i§t 4= 21 oioiae tiixj chioi mi5ixi §j hi 



#51 =»e g^gfji flsKM, s ^sej oioias 01x101101 nn^ixife lh^oi ssjssi szt¥e oi^ois ^§§ 

01 1&EID1 3 gmollfe 236151 LH*S ifefl <=X1 SEDS DIS°£ l!g£|0| ^IE& 81¥IIHHg HS81 

£^ SSgSOl . #SOII D140H2I SUM El 51 ¥*1S §B#£I BJEfllSOl #51 *J#gO|| #^£101 #51 #¥IIH 

coj gscf^ §nHH°i ^boi ^ginai oi^goi 04oh°i iaie.^i§ s^skx Bgimsixie ^pgsioi, #51 zi 

^CHMojSfso| Af«2} #51 2| Sf¥DHH2J SIS Oil ifcCHMOl 8.^£iaAI ^| C1^3H°j B§M3IXPh *f8[£ ^§92. 

a#ssi BgnH3iiife #spi yagE^ ^ms^m 

3si3, »ss oioias uixioooi nn5ixi°i xhssbs #s<hi ckobsi ¥*is wichsis s^si^ esi 

21: #51 §SI!S°J LH^OII §^§°l §B¥S 0I¥01£! fe'Sli gjeiagtlSS M^oiH, #51 ^ejEig <=X1 §#° 
S LH^S sf5H CW§°^ #¥MHE£1 61¥IIH = § §£61i= B 511 21: #51 bUCHUM #51 *!#SOII SSfSKX #51 #¥HHE 

oj &j*e:ni anHHoi *»boi ^g5iei oi^eich toiysfii is§ #51 ^age^ssi #¥on tail ¥*i 
sioi #5i #¥hhe£1 mm^m sssioi bshhsixib sssffe &51121; #51 21 ^chmb^ssi #¥21 # 

51 2} 8i¥nnE2i sis 011 iom s^sisah bmiihsixim #sis sssoni. 2i#B°i Bgimsixife #si5i bseie^ 

3SS1D1. $|81B BSIIH5IXI°I 81¥IIII = 0||fe ^CHSS ¥^81fer S5||°l £A1S HISEIfe 31 sgog sjcf. 
0181 B ^S°l dUfsie g^Aieilg S¥ £3011 21518101 #A||6I ggSIS PSIQI SCI. 

£ 2fer #51 «§| DI0I3S Ul XI Oil 01 IIH5IXISI BBESAI, EIAI9 0121 SOI, Lll^OI #&g°l §B¥£ 01^0)5! 41 
§S(12a)0| ggEJffl 3 gf^OOfe CI^JHSJ gj 510 (13)51 m^S SfSH «=Xh §E«S C«l|0£ S^EIOI #¥MEl(13a)2f 
Cf¥DH = (13b)» SSSIE^ §Si!S(12)0| S3 SOT. #0011 Cf^5H°l SUHI = (11a)^ ¥^9 SB#2| &h£Stl SJ ( 1 1 )0I 
#5| ^#§(12a)0|| S*tS(M #5| #¥HHE( 13a)2l ^^Ef2J SJIIHE(11a)°l ^BOI ^§51d| OI^EIOI C|4=5H°I ^CHS 
S£fg(14)§ SSShW BSEH5IXI(10)S ¥^&CI. 

ZIBII1. #5| 2f ^CH 14)°J #¥2f #5| 2* o|-¥nH = (13b)°l SIS (Ml ^CHS( 15)01 S^EISAH 45H°| BMIH3IXI 

(10)5h #StS S#B2| B§nH5|X|(10)fe aaSM. SShB BSDI3IXI (10)21 ei¥DHH( 13b)0flfe 

S(15)0| ¥^£101 2!iH2IS5IB0ll ^#EIE^ 

01 SK #5121 SOI S CHI 0\B 0I0I3S til XI Oil 01 ID|3|XI°I fllSgf^S ±x1^°S SSS1B 

SCh 

BXj , iE 3aOH EAI@ H121 SOI, #BOII Cf^5H°l SlIHEl(11a)51 ¥^S UflOiildDS i«§a. 

Q§, E 3b £1 SOI, gBHS(12)2l UI^OII #^§2| SB¥M OI¥(M£! ^#S(12a)31 ^eia^&g(12b)8 ^2|ggo 
S ^2|S|3, El 3c21 SOI, #51 a«EI(13)g =X1 S#°£ LH^S s'SH CHSJog l^old #¥MEl( 13a)2l o1¥BHEl 
(13b)» 

#51 #¥IHE(13a) 3! SI¥IIHE( 13b)B SSelb S§8 gafSSOII °l SI 51 14 SEfe SS¥«f^ #2fO|| £|81fe g 5|E1 
HHH XUHHg §011 SIS 22 CI. 

3^1 C1§, E 3d21 SOI, #51 U||01ij(11)§ #5| ^#=(12a)0|| #S18101 #51 #¥ffl1H( 13a)2| S^321 SJHHE=(11a) 
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2) ^BOI £§3ie.l OI3SCH #CHS2>SfS(14)S g#§[ #3| £Hg8*sfS(14)2| #¥0II &GI«(15)8 ¥*fSK)l # 
31 #¥iIHE(13a)2» gJEH£(11a)M S3|3°£ a^SfOI BMflH 31X1(10)11 SSSP. 

3£ Dfg. E 3e2f SOI. #3| 2> irCHSBS^f 14)21 #¥21 #31 2f 8l¥IIHE(13b)2| 8(6! 01 #CHM(15)ii B^SIBAH 

BMiM3ixi(io)e #sjs 5jgsm. e 2a 901. 3 91011 s#B2i B§mi3ixi(io)fer #si3i &mas.m ^sapidi, a 

ShB BMflH 31X1(10)21 8f¥M = ( 13b) Oil fe #CHM(15)8 ¥^SK» 5|§l 0|0|3g U|X|0||0| IIH3IXIB &<S»CK 

E 45= S ttBOl CDg 5!§1 010I3S U| XI (XI 01 HH3IXI3* 3#9CH B±HS|S3IB(4)0II #EH» UEJ-LW SB BB 

esah, mm& esnH3ixi(io)°i 6i¥nnE(i3b)oii ¥*rs £chs(15)oi eiasis^iewsi mecqieadm assa. 
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0|#0||AH jafi 0(2} SOI, S ^3 (Ml 2|tt ^gg DIOI3S d|X|0||0|JBI3|X| S JQ£8H3)e WlOiglS §BHiI2| Um 
Oil gaS #§S0II LH#8101 BSHH3IXIS B£Sh3 ^CHSB^SjD 8|¥IIHE0II ^CHMs ¥St8|BAH B§HH3IXI« 
A|3|E^ ?SS°SM|. S2H2*ie B£| £|E<9g A|g8|X| &3 i&CHSS A|g61HS ^#?£3h BBS! 01 2i2| gf^OI 

s<aaoi. 2| B§nH3ixife £chm°i 331 bh §B¥3i ggsoi aansa §i¥» gsioi agAin 4= sjehs ax* 

i!S SBOi XI233HI4 1 01 231 S^EIfe 31 ^X|8|ffl P40H2| WICH^JS sSAIH 4= 2ife SS^ SIQ. 

eb, a43H£i mioisg ^smoi sm°i cmtoi^ ?s§ assies g#§!4oi a^siii Kisss#2i £s#& s s 

a 01 tf#S|01 HSa^Pt XliJSfe BH. «A» 32*21 2Ji«S|S3|B0|| CHgg2| 0HE£| fll§S SI2g 4 Sife Sj]f31 
SIP. 



(57) &=?S{ g# 

S¥S 1. LD^OI 9»S°| OI¥Oi£! g&SOl 3 gf^Oflfe Q40H2I 3 EH ^l- LU^S 88H -=X|- 

CHSES iSEIOI #¥IIHE2J 5|¥1DIE» g^8f£s 12HS0I g#SDl. #B(HI P40H2I SJHHE3I ¥^@ S 
B#£| ysjygoi #3| #§g0|| S^EIOI #3| #¥HHE2| SHHE2I ^BOI ^S^dl OI3J901 CKOH2J £CH 

leistli lasfOI BSHH3IXIB ^SSfOI. #3| 2f ^QgBzfS°J #¥21 ^31 2| 8f¥HHE2| SIS Oil ^CHMOI B*f 
995 AH #31 Q40H2] BSD)|3IX|3h #8(S 5JSSIH. SI^B°I Bg!IH3|Xlfe e&Tt SfSElE^ ^§3^ 28 

^§°s am oioias ai xi on oi MSI xi. 

2. Q4=3H2| UHHE3F ¥*tS UIIOHglS ISslfe B3ll£f; #31 121§2l LH^OII §gfS2| S2!¥S 

01 ¥012! 3B{EISirSS 4J2f8Ka, #31 aejEIg "=Xf S#H^ U^g S8H #¥KIE21 8f¥IDIEil 

gAjSffe B3II2H #31 b|| 01 SI g #31 ##§(HI 3^901 #31 #¥IHE2| S^B21 £JIIHE2| *BOI i§31£l 01^301 
^0§2!*fSS Mite ^, #31 ^CHMe[*fS2| #¥011 #CHMg ¥^8(01 #31 #¥HH = 2t SIEi 23|^°£ B^8( 
01 BSnH3IX|*» &#8(fe B3II2H #31 a| #Q1SBS}S2| #¥2f #31 2| 8|¥HHE2J 81B0II *DHSf» B^SfBAH 9§ 
lIHSIXIil #6fS 5j#8m, a#B2| BsHHSIXIfe #6Pf g!2EIE^ ^#8hffl. 3613 B§HH3IX|°1 81¥IHE0llfe IQ 
Mil ¥^5lfe B 311 21 ^AiS HI Safe «SES Slfe 5|§l 0101 3 S. tdl XI Oil 01 1UI3|X|2| HlS^a. 
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